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Cis —5 470K 470K ALL NPN TRANSISTORS ARE 2N3904 


4 ХІ INPUT AMPLIFIER 
& SWITCHER 


s 


'CIC-7 - ЗА 


тата тва ка s шш 


VIDEO D 


== -15 


>82-. 


52152 
R35 -+15 p37. R38 
100 470 


в CONTROL Ум 


R56 +5 
R57 а 
VIDEO А Ух 025 | 100 
01  2н5341ү2Х 100 ААА de 
ا‎ Г) 026 027 
Гар UNLESS OTHERWISE SPECIFIED 
(С) АШ RESISTORS ARE 1/4М.,+5%. 
нээж ALL CAPACITORS ARE IN МЕР 
1,5К ALL МРМ TRANSISTORS ARE 2М3904 


ALL PNP TRANSISTORS ARE 2N3906 


о РН 


CLAMP УЈ 
D CONTROL > Е 
с22 
ao Saget ЕЗДЕ 1/50 
GEL ІІ 
VIDEO с Ур ою | оп R25 
2NSIS4|2N4257 100 : 
О i 
>13 R26 +5 мне CR бы 6 +5у 
SEL SES C35 c27 


+5 = = = у 
1/2W 
R27 
470K R30 -5 < eem ino C -5v 
гк C32 C33 CNY но 
С CONTROL» T ОЛ ол E 68/5 [+ ur 
x T 7 1/2W 
ДЕ ae А 14 Ç +15у К 
cæ- csi сг5-15 
0.1 0.1 D 33/20 ци 
> Е 7 1/20 
VIDEO B уу ais маи 4 @ - 15 є page шы M 9 -15у 
2М5434 |2м4257 100 ҚЫ c28 e C24 
0.1 o. 


+.7 V 
SWITCHED VIDEO BUS 


өледі 


SWITCHED VIDEO ОЧТРИТ 


peak 426 GND 


2 < VIDEO IN 


zas spin URED wana ЪС Е a тачат ша TS TRIE ке = __ ак _ то мом писал таз TF oo 


COMPUTER IMAGE CORPORATION 
2475W. 2nd.AVE. 
DENVER , СО. 80223 


PER МСА PRINT | ER. | 510-82 
Pes M зна 


4 ХІ INPUT AMPLIFIER 
а SWITCHER 


OL C cce f f Í ————— — кю —————————-өө————————————————— .... U... L. U. u. U... ина нии чи » rar M  .. ——À — e 


Doa 76 «лу 


D Ç SWITCHED VIDEO BUS 


+15 


тен 


у рг 
130584 18K 


= - 
VIDEO D > E жегата 2 Q3 RII 
уран 2N4257 100 
| RI2 
q2 м SEL 051 в < SWITCHED VIDEO OUTPUT 
R78,75, 1% 
Х мМ А < 
К79,75, 1% 
CLAMP ا‎ ETER ¿ 
R80,75,1 24 < 
Wed 


VIDEO C 


Q10 оп 


с CONTROLS T — “НЭГ 0:1 Е 68/5 [+ Де 


е коню YX 14 Ç + 15у 
: сз! cast 
VIDEO в >V | ыг 109 аре ўы {ш 9 «-15у 
| x» emi м2 с24 


SSK" 126 GND 


в CONTROL Ум 


VIDEO А > x 


COMPUTER IMAGE CORPORATION 
2475W. 2nd.AVE. 
DENVER „СО. 80223 


РЕВ МСА. PRINT 


4 ХІ INPUT AMPLIFIER 
а SWITCHER 


UNLESS OTHERWISE SPECIFIED 

ALL RESISTORS ARE 1/4М.,-59/. 
ALL CAPACITORS ARE IN MFD 

ALL NPN TRANSISTORS ARE 2N3904 
ALL PNP TRANSISTORS ARE 2N3906 


o NE ы лопатки алыс ШТ ааа aga  _ -_- = rÑ 2 27-20 


R92 
75,1% 
21 < VIDEO OUT | 


AM 22 < VIDEO OUT 2 


R93 
75,1% 
: вить 
C х.з 902.45 
3 
сг е 
L [а АМР СКТ 

l 

І 

| 

! 

| 

= 
UNLESS OTHERWISE SPECIFIED. 
ALL RESISTORS ARE 1⁄4W, +5% 
ALL 1% RESISTORS ARE І/8М/ 
ALL CAPACITORS ARE IN MFD 
ALL NPN TRANSISTORS ARE 2N3904 
ALL PNP TRANSISTORS ARE 2N3906 

4 COMPUTER IMAGE. CORPORATION 


2475W. 2nd AVE 
DENVER ,CO. 80223 


3168-25-81 | РЕВ МСА PRINT [ЕВ [5082 
тоз g [wc ape eae 
CLAMP У 1 


CLAMP >A —— 


+15 


R92 
122 2277 UT LINER < VIDEO OUT І 


YAS 
ais No ; 22 Ç VIDEO OUT 2 
фа | R93 
c i ia А 75,1% 
mi 
62 


r ci ci2 +15 
33/25 [T To То R35 
wp x + 6.2К 
в 45 
R25 


51 
B VIDEO 24 


е" зе 


KEY SIGNAL 

IN > 2 
UNLESS OTHERWISE SPECIFIED. 
ALL RESISTORS ARE 1/4У/, +5 % 
ALL 1% RESISTORS ARE 1/8\ 
ALL CAPACITORS ARE IN MFD 
ALL NPN TRANSISTORS ARE 2N3904 
ALL PNP TRANSISTORS ARE 2N3906 

COMPUTER IMAGE CORPORATI ON 
2475W. 2nd AVE 
DENVER „СО. 80223 
FADER У в 
IN 


к semen 9 Te 
боолу E товшиж 
gm ET OD 3 сн 


нд 
MIX EFFECT AMPLIFIER 
С1С-9-2 


CLAMP > 1 
CLAMP У А 


СОМР 


в: кс >20 
+15 
—15 
RI3 
1.5M xfi 
6 ~ 
240 9 
KEY VIDEO > 16 
IN 
94 05 
2N5134 2N4257 
(i^ А МЭ 
ЕЯ, 
CLAMP > 4 RIS 
K 
+15 RIG 
ТЭЭХ 470K 
CLAMP > 3 1 Б 
"5 R35 R36 
10K,I% 20 
"Бык | үл | o 
Ç 0.1/50 
5 HE 22 аби T 


D 
ын a 
KEY 10 D 
1 5. 
ADJUST > АЕ T мс => +I TO -.25у 
= 2. == = и 
° 5 


KEY 
вам 27 
= 2.2/50 D 
A 
+5۷ У$ +5 
c + c2 
RI a T° 
7 = = 
-зу»рХ-4 -5 
c3 c4 
XT Ве. то UNLESS OTHERWISE SPECIFIED 
2.7 таа ALL 0100Е5 ARE IN3064 
14 
"Ур R уара аяг. то ее +15 ALL RESISTORS ARE 1⁄4 W., +5%. 
св 
- ALL 1% RESISTORS ARE 1/8 W. 
47/25 ТУ 1 ; 
R2 2 = T d ALL CAPACITORS IN: MFDS 
-15УУ 9 АДА 15 ALL МРМ TRANSISTORS АНЕ 2М3904 
ва 575 св a ALL PNP TRANSISTORS ARE 2N3906 
47/25 01 
4- 
11,12,M,N, __ + 48 
T,X Y, 
, D, 


COMPUTER IMAGE CORPORATION 


2475W. 2nd AVE 
DENVER , CO. 80223 


САТЕ = = 
8515291 РЕВ М. С.А. PRINT 


NO 
CIC — 10 


KEY PROCESSOR 


+5 +5 


тва RI6 | vie 
+5 IOK хан ток 


DEL +5 


сэ RI8 
120р 2 12. 4 K 


1% 


о 
! 19 VERTICAL 


INTERVAL 
PULSE 


U3 
to} 1500 № 
+15 7 
R5 сз š ^ 
15K 2 .22/100 
COMPOSITE DI 
SYNC 
INPUT + з» COMPOSITE 
BLANKING 
D2 
KEY 
ENABLE 


= Dies тэр s Pt шы 
с14 СІ5 


esi ТОТ ол 
2) CLAMP 
RI 
2.7 
+15 > “УТУЛ ОА ШИЕ +15 
Ви 1 > CLAMP 
“Т 47/25 
+ = COMPUTER IMAGE CORPORATION 
2.7 2475W. 2nd AVE 
-5 59 -15 DENVER , СО. 80223 
L c2 UNLESS OTHERWISE SPECIFIED 
= ALL 1% RESISTORS АВЕ 1/8 W 


DATE 
ALL CAPACITORS ARE IN MFD. PER М.С.А. PRINT EE 
ALL DIODES ARE IN3064 эы 2ЕСХ 8 БУЭ ЭЕ 
GRD PIN В 96802 Ret 


NO 
TIMING CIRCUIT CIG- II 


27 X 
+5 229 +5 
ЗІ с! c2 


eg/is^T* от oT 


ALL 
сао EVEN» — 
NOS. = 


VERTICAL 
INTERVAL > 11 
PULSE 


т.) BKG MIX 
9 > XHATCH MIX 


з > KEY ADJUST 


D о 1 > KEY САМ 


KEY 
SIZ ONU = 3 = 
- ке свого т E 5 » KEY ENABLE 


- 19» CH 8 CONTROL 
21» CH 7 CONTROL 
23» СН 6 CONTROL 
25> CH 5 CONTROL 
33> CH^4 CONTROL 


35» CH 3 CONTROL 


37» CH 2 CONTROL 


зэ У CH 1 CONTROL 


COMPUTER IMAGE CCRPORATION 
2475W. 2nd АМЕ 
DENVER,CO. 30223 


GNE ЖУ МЫ D E ЖҰ: ge 
TE |o - 7 - 81 PER ИСА PRINT 3-10 


ши CONTROL PANEL ре 
VIDEO SWITCHER С1С-12 


RPUA7 
RPUA6 
RPUAS 
RPUA 4 
RPUA3 
RPUA2 
RPUAI 
ВРОАЙ 


КРЏАВ 


RPUSTROB 
RPUWRITE 


RPUIOSEL 
SSYNCH 


HSYNCH 
NIHSYNCH 


BD7 

BD6 

BD5 
BD4 
BD3 
вог 
BDI 
вой 


BA7 
BA6 
BA5 
BA4 
BA3 
BA2 


ВАЙ: 


ВАВ 
BRPUSTRO 


BRPUWRIT 
'"BRPUIOSE 
BSSYNCH 


BHSYN CH 


BNIHSYNC 


BAI BRPUIOSE 
BRPUSTRO 


BAI 


BAS 
+5 


BR PUWRIT—% 


cle —L. ci THRU 
ком T T cis 
= = олд? 


[^] 
° 
о 
м 
o 


= IN 


ВРИРІФ 
RPUD9 
RPUD8 


oD LVBS 
ID LV BW 
РУ о LMISI 


eı ı38 351М2- LOVRLAP 


4p LCNTRLI 


(28) RPU +5V 


UNLESS OTHERWISE SPECIFIED 
ALL LS NUMBERS ARE 74LS XXX 


e+ a a - 


COMPUTER IMAGE CORPORATION 
2475W. 2nd AVE 
DENVER, CO. 80223 


[E WE RO саита S 5211 E 
BE ETE JüRERWCA вин, — рев. 5209. 
Боева Вай тэс эрүүл сс 


DIGITAL CONTROL FOR 


VERTICAL SELECTIVE BLANKING 
AND FUNCTION DECODER SHEET. | OF 4 


УВ 5ТАНТ 


HS 128 ' 


GBNIH SYN 


BD 9 


VBS9 SVB 59 HS 512 VSELBKG 
BD 8 VB 58 SVBS8 HS 256 
BD7 VBS7 5ув57 HS 128 
BE) BD6 VBS6 SVBS6 HS64 
805 VBS5 5ув55 HS32 
BD4 VBS4 5ув5 4 HS16 
BD3 VBS3 SVBS3 HS8 
BD2 vBs2 svBs2 HS4 
BDI VBSI SVBSI HS2 SECTBKG 
вой vBsg SVBSÓ HS 1 
TVBS BSSYNCH 


GBNIHSYN 


COMPUTER IMAGE CORPORATION 


2475W. 2nd AVE 
DENVER, CO. 80223 


ICS Ш тдин ТҰЗЫ 
Боса рев WEA. PRINT — Р | 510 | 
ap ВАЗЕ ЈИ нова GI = ы л ш 
Er OmERIXEEIT 107005 сез тх г 
VERTICAL SELECTIVE BLANKING м 
START CONTROL FOR 


CTIVE BLANKING 
AND FUNCTION ОЕСОРЕВ, SHEET 2 OF 4 


Tee M M MÀ — M aa 


BD9 
BD8 


BD7 
BD6 
BD5 
BD4 
BD3 
BD2 
BDI 
вод 


LVBW 


VBW7 
VBW6 
VBW5 
уви4 
VBW3 
увиг 
VBWI 
vB wë 


BSSYNCH 


GBNIHSYN 
+5 


SVBW9 
SVBW8 


SVBW7 
SVBW6 
5УВМ 5 
SVBW4 
SVBW3 
SVBW2 
SV BWI 
SVBWS 


VBWIDTH 


HS 512° 
HS 256" 


н5128" 
HS 64" 
Hs32' 
н516' 
HS 8" 
HS 4' 
HS2' 
HSI" 


GBNIHSYN 


COMPUTER IMAGE CORPORATION 
2475W. 2nd AVE 
DENVER, CO. 80223 


вето 14 -а| РЕВ МСА. PRINT 
RTICAL SELECTIVE BLANKING 
WIDTH CONTROL FOR 


AND FUNCTION DECODER 


SHEET ЗОЕ 4 


BNIHSYNC 


48 ВМІН5ҮМС 


ЗЕСТ ВКС 
а so — ə —(9 
VB START RM ев-----63 
s— © 
GBNIHSYN 
SECT BKG 
VBWIDTH VSELBKG —— 
BS SYNCH 
VSELBKG 
З сам лоха —— Et 
BD IO Жаа АПИТЕ E 
BD9 — 26 
BD8 GREEN ——ə  —V Ar 
BD2 — — F Wa 
вр! —— ,—rO Ó3  —@ 
в і вод — 9 
LMISI 5 
уз j 
OVRLAP 
вой i ) BOURNS 
43088-101- 
L }4308R-101-202 
LOVRLAP BD9 HIRES RTE 


вов 
вой 


ТУ КТЕ 


LCNTRLI 


COMPUTER IMAGE CORPORATION 


2475W. 2nd AVE 
DENVER, СО. 80223 


VERTICAL SELECTIVE BLANKING [но 
AND FUNCTION DECODER CIC-W- 13 


OUTPUTS SHEET 40F 4 


DISP NORM > в 


MON INTNS СОМР > B 


VIDEO BKG У D 


SEL 5L >2! 
SEL 4L > го 
SEL ЗГ > 22 
SEL 2L > 19 


TEST > 18 
ТУ >» 13 
RED ОР 
GREEN > 17 
BLUE Зи 
CAMB > 
AUX2 > 3 


+5V 2135,6y——c +5 
TL 0.1/25V 


+15V 2wR>——h +15 
T 1/25 
—15V 29 Е 
c3 
4/25У 
м,н AE. 
енп ныгу щл 


CUN 


39» 73939 
ща 


Я 
v. 


9 3943 
ч 


45 


92 


x 


GSELSL 


G SEL 4L 


G SEL 31 


ENC / ANAL 


DISP LEV 


^ 


A/B 


B/A 


IC-BLKG 


COMPUTER IMAGE CORPORATION 
2475 №. 2nd AVE 


DENVER, CO. 80223 


NO 
MONITOR VIDEO PROCESSOR CIC-W- 14 


Logie et SHEET | OF 2 


OL INT СОМР 


JE 


OL ADJUST Ò v 


READ VIDEO 


OL X SO 


> 16 
>T 


+15 


-15 
R29 
R21 ІК 
5K 
READ 
Зил INT = 
R28. COMP 
+15 +5 
R24 Q 
15К 3 R25 2N3904 
го ТО зи 
Ros 2N3906 MN R27 
2 470 163 200 
V R22 > R26 
/N то 2.4к 
чу 
ЗА -5 
= -15 


03 
9 IN3064 


OUT 


CUN | 
04 
R18 
IN3064 
470K 219 


8 
7 
6 
кго 
гк 
WRITE 
INT 
COMP 
R30 
220 
+5 
ге 
| 


100K 
RI7 SQ ROOT 


><}. 


F > OL WRITE INT 


OL BLKG 


COMPUTER IMAGE CORPORATION 


2475 М. 2nd AVE 
DENVER, CO. 80223 


CATE 9-21-81 

Ра ee €) SESS OTHER Oams 
КАШЫ e jk. + SARE a 
"* СІС-М-14 


5НЕЕТ 2 ОҒ 2 


MONITOR VIDEO PROCESSOR 


LOGIC ЯКІ 


SECT. OVERLAP > у 


с > OL X so 
VERT RES > 18 
° 5 - 4 У FLASH PULSE 
OVERLAP ON/OFF > 3 | 
OVERLAP BLKG > 5 
DSPLY 5 >в : 
гд, | > OVRLAP WRITE 
DSPLY4 )21 ; VIDEO 


TD 4-5 > го 


DSPLY 3 > z 
то 3-4 Dy 


DSPLY2 ум 
TD2-3 >X 


А ,2,5 Ж 2 › MON BLKG 


5 ` В > COAX GRD 


D > VIDEO ВКС 


DLI R8 
DSPLY 1 213 ОЕСАУ 100 
PE7108 


TD 1-2 > !7 


DSPLY LEV > v 


16 > ANAL * INV 
ENC/ ANAL >T 


INV > 6 


MON BLKG »22 


© Р > AUTO SECT VIDEO 
11,12,85 с 


КРИ СГАМР > 8 
HORIZ RES > 7 


ми лан u MVP_CLAMP : 
F 1 | | МОН ССАМР Sas . — REV: Bg 
Ч За S ва COMPUTER IMAGE CORPORATION 
i 1 2475W. 2nd AVE 
240k N DENVER „СО. 80223 
FOWER OFF 
і RIS = ; ОУР CLAMP 
ا‎ БЕ r > PER WCA. PRINT E.R. | 3-10 | 
> 13 
е +5 >} A o e PIN 14 ALL 1С5 — 'o 
| ЦӨЛ: } EXCEPT ІЗ 


мм 


са MI TUS та 
с NOTE: ALL RESISTORS ARE AW, 59% UNLESS OTHER WISE SPECIFIED. Er. тъгата c qa 

11,1 "RENS T 172 ? 

GRD XS p PI N 7 ALL IC'S MONITOR VIDEO PROCESSOR CIC-W-15 ? 


` 
„> 


LOGIC +2 


RI2 
c7 “ай А = +15 

clk виз КО/ |+ Н си 
2 8.05 С 4703 мл АБ T 47/20 


TARGET 


TARGET VOLTAGE (10 < 


912 
215154 


VIDEO CLAMP < 6 < 


4 
ч 


+15у < 7 Eee 
с 


З 


А,В,С, 7 UNLESS OTHERWISE SPECIFIED 
D,E,F, ALL RESISTORS ARE 1/4 WATT, 3- 59/5 
H,J,L ALL CAPACITORS ARE IN pfd. 


VARIABLE CAPACITORS ARE 10- 40 pf 


тЫ аа шит ER SCR COR PEED SEO зета дина Zaa ан sas ERST LUIS SEN EMEP IDET "ЕЕ LEE ~ CG ERE EET LAOS AGS TEIN EO с аач 


еее плаши s 


COMPUTER IMAGE CORPORATION 
2475W. 2nd AVE 


DENVER , CO. 


80223 


CAMERA VIDEO PREAMP 


©) BCOMP BLKG 


ë = 
СОМР BLKG On 125 So (в) ENC вске 
дек +5 І 
e вю | 
— | 12 K А АДИ Ae EE 
микс yKEY INV (А) INVERT 
+5 
В15 
! са 
12 8 NORM 
ГЕ Rame o ue 9 
ОЛ +5 
ОБ 


os 
SCANBAR ДУЋЕ +5 
| <= Отутоск RI7 


е 2K 
| Ө 


+5 «г я, 


11,2, в! 7 (v) ТУ FLD 
ЖЕТ 


+5 


SCAN BAR 
ADJ (4) 
+5 


+5۷ ТО PIN 16 бӛ 
ОЕ 06,7, 35 5 ^ сор 


® а РМ 14 OF U5 


en T 45 
1 9 ТУ ЕКАМЕ 
иө 5 семис PULSE 
GRD ) Ж -2 : 
155».S г 
CL 
= EEH 22) 5САМ BLKG 
«је HCAMBLKG 
125) > (21) CAM BLKG 
+5 35 T а аш „к гем 
с RI 
24 14 


(13) CLAMP 
H DRIVE (3-314 


COMPUTER IMAGE CORPORATION 
2475W. 2nd AVE 


DENVER, CO. 80223 


BV DRIVE 


BV DRIVE 


COLOR CONTROLLER 
LOGIC BOARD НІ 


š 5 

LEVEL 2-3 = 6 
к 1, 

4 


LEVEL 3-4 9 


LUM MIX 
10K 16 


SCANBAR з 
ADJUST 22 
25k 


ALT FIELD 


KEY ОКОН INVERT 


J2 


: 2 

LEVEL 1-2 Š г 3 
IK 

Š | 


LUM MIX 
ANAL GND 
+5 ANAL 


SCANBAR ADJ 


DIG GND 


VAR I 


ТУ LOCK 


+5V DIG 


FLD 1 


FLD 2 


KEY INVERT 


JI 
Eme к, 
КЕ | ша 
Ё 7 +15V 
й 5 LEV 2-3 
+ | 43 


п LEV 4-5 


29 45V DIG 
20,22,24,26,28,30 016 GND 


15 LUM MIX 


2,4,6,8,10,12,14,16,18 ANAL GND 


17  SCANBAR ADJ 


27 VARI 
21 FLD I 
23 FLD2 


19 KEY INVERT 


25 TV LOCK 


COMPUTER IMAGE CORPORATION 
2475W. 2nd AVE 
DENVER, CO. 80223 


COLOR CONTROLLER 
CONTROL PANEL ELECT 


е 
ы 


Ф 

2 
m 
о 
о 


1800 


(2 RED 
(Y) GREEN 


> Ы 5 
n c 
c а 
+ 
° 
Ф 
Ф 
Ф > 
т 
Иң т 
m z 
о о 


8 


8 ВЕО А 


о 6 

В с 

а 
О 


^ 
^ б (5 0 
y (5, 
oN 
o 
Әә О 
9 
[z m 
m z 
» 


! + 
Ñ 
т 
т 
5 
Ф 


х) 
с 
c 
m 
5 
э 
ë 


8 


| | 
о 
[2] 
2 
m 
m 
z 
с 


|| 
a 
с 
г: 
с 
m 
о 


COMPUTER IMAGE CORPORATION 
2475W. 2nd AVE 
DENVER, CO. 80223 


TITLE 
от CONTROLEER 
“сі с-м-19 


IC2 MDAC (10) 
IC3MDAC (11) 
ICI MDAC (09) 
WIDTH (42) 415,218 
wom К ів 
(Ко, 
L. = 
HEIGHT (44) = У 
ГЕ 418 
100» 16 3 
HEIGHT ги 
к. 
-15 15 
У, 
INTCFGMDA (40) 
M 
INT CFG Да: 
L 
2-1 SPH 2 ---- 18 
+15 21 90K 17 _ 5 
ANAGND (57) МӘТЕН, ИИ Un _._ 
v чә -7- 
ЖА ^t. 
ANAGND (118) V зву но --- LEO WOK ing 
3 
БА +15 г“ 
+15 (53) +15 2-47 э 43 51 2K lio 


SWTCHD 21 


ВЕМ:А; 


COMPUTER IMAGE CORPORATION 
2475W. 2nd AVE 
DENVER,CO. 80223 


АТИ 10-26-81 REDRAWN ADDED ЗНЕЕТ 2 
Ме я. |? | ары мтемвим сом» тов лзененє ccn 


SYSTEM ІМ "CIC-W- 20 
SHEET І OF 2 


ALL POTENTIOMETERS ARE BOURNS 71028, ЮОК. 
ALL 5534's ARE NE5534A. | 
ALL DIODES ARE IN3064 


699-3 15 A 14 PIN DIP WITH 7 IDENTICAL 
RESISTORS. 


INTENSITY COMPENSATION 


KMDAC (so) 
IMDAC (в) (51) 2-1 
3 МРАС (49) 
+15 
9 67 
10 96 
SWTCHDZ 1 х! 3 
x2 V our (00) MON INTCOMP 
17 А0535 KH e 
У, ¿ 
iNTMDAC (102) 
(эв) OVPINTCOMP 
21 жыр. 
Бы Е GO 
"100% -152 3,715 +5 
--- OOK | на 
в М OL DIV 
¬ 
ГҮ 12- ABS VAL 
NM М--45,6 
OVLP 
GAIN 


КЕМ:А; 
COMPUTER IMAGE CORPORATION 
2475W. 2nd МЕ. 


DENVER, CO. 80223 


WI DCFGMDA 


(42) WIDTH 
WIDTHDAC (юз ! : 


Н RAMP RST (51) 


1 15.ОК! 
1 ' 
Gece) 


B HIRES (32) 


HORCFGM DA (43) 


NOTES: 
5534 IS NE5534AN OP AMP. 
5043 IS НИ -5043-5 ANALOG SWITCH. 


699-3 IS А 14 PIN DIP WITH 7 IDENTICAL RESISTORS. 
694-3 IS A B8 PIN DIP WITH 4 IDENTICAL RESISTORS. 
ALL DIODES ARE IN3064 UNLESS OTHERWISE NOTED. COMPUTER IMAGE CORPORATION 


2475W. 2nd AVE 
DENVER , CO. 80223 


з ү з sas 

РЕВ МСА. МАВКЕО PRINT 
Е: 2252 ЖҮРГЕНДЕ 

PER МСА PRINT (ЕСМ 418) ree foes! 


SYSTEM IW 


RASTER GENERATOR 


SHEET | OF 4 


DEPCFGMDA 
DEPTHDAC 


HEIGHTDAC 


VRAMPRST (93) 


' ' 
в ТУ RATE (92) OAS лан 
4 


VCTRMDA (so) : 3 4 
е орі а 14 


VERCFGMDA (11) 


Ж OMIT FOR PAL 


COMPUTER IMAGE CORPORATION 
2475 W. 2nd AVE 
DENVER „СО. 80223 


вее | PER МСА En. 3-u | 
тос P макара ЕН. 4-15] 
РЕВ МСА PRINT E.R. 5-10-82 


TITLE мо 


SYSTEM ТУ ` 
RASTER GENERATOR CIC-W-zIA 
SHEET 2 OF < 


— s 


LDAC 


KM DAC 
JMDAC 


IMDAC 


EMDAC 
F MDAC 
GMDAC 
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8005 Vector Board (Cut to 1" x 4.2") 
0.1 Microfarad Capacitor Ci C2 
3356-1000 14 Pin IC Socket, 3M 
3370-1000 16 Pin IC Socket, 3M 
3397-1240 24 Contact Plug Strip, 3M 
(Cut 6 x 7 Contact Strips) 1240-7 
(Cut 2 x 8 Contact Strips) 1240-8 
3397-0240 24 Contact Solder Strip, 3M 
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26 AWG, Insulated W.W. Wire 
741,504 Hex Inverter A1 
741,508 Quad, 2-іп AND Gate A2 
741,574 Dual D-Type Е11р-Е1ор A3 
741,585 4-Bit Comparator A4 
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INTRODUCTION 


WAVEMAKER is а stand-alone program that lets you create System IV 
waveforms without knowing details about the structure of waveform 
files. You enter geometric descriptions of the figures uyou want to 
create, and WAVEMAKER puts our data into Sustem IV waveform format. 


You can enter geometric descriptions bu digitizing figures on the 
graphics tablet or bu tuping point and line data into 05011 disk 
files with а text editor. 


You can use WAVEMAKER to create single waveforms, matched pairs of 
waveforms. and matched triplets of waveforms. Matched pairs of 
waveforms are for building 20 wireframe figures, streaks (sometimes 
called "extruders"2, and solids of revolution. Matched triplets of 
waveforms are for building 30 wireframe figures. 


INVOKING THE РЕПОКАМ 


Exit System IV first if you are in it, then буре УАУЕМАКЕК and push 
the RETURN key. Тһе program begins Би tuping out a header and 
prompting uou for information about what you intend to do. 


SELECTING NUMBER OF DIMENSTONS 


The program asks for the number of dimensions you want to use. 
Choose 1 dimension to create a single waveform. 

Choose 2 dimensions to create a matched pair of waveforms. 
Choose 3 dimensions to create а matched triplet of waveforms. 


SELECTING SCALING METHOD 


The program asks for the scaling method you want to use. You have 
two choices. 


With FULL SIZE scaling, the waveforms are scaled so as to make the 


figure ион describe as large as possible. This scaling is best in 
terms of resolution. 


With FIX ORIGIN scaling, the waveforms are scaled so that the origin 
(i.e. zero point) that uou specify remains fixed relative to. the 
figure. You control the position of the origin. For example, to 
generate o solid of revolution, uou would want to draw the outline of 
the solid’s surface in its proper position relative to the axis of 
revolution. In this case, the origin should be placed on the axis of 
revolution. 


SELECTING WAVEFORM NAMES 


You choose а generic mame for your waveform or waveforms.  WAVEMANER 
automatically adds а "WF" file extension to the name that uou 
choose. If uou are creating more than one waveform, the program also 
numbers uour waveforms,. 


For example, if you are creating a single waveform and you choose the 
name HEMO, then our waveform will be named ПЕМО. МЕ. If wou are 
creating а pair of waveforms,then your waveforms will be named 
ПЕМО1. WF опа DEMOSQ.WF. 


USING THE GRAPHICS TABLET 


When uou trace out a figure on the graphics tablet, the stulus 
records the position of points in the figure and transmits the 
coordinates of the points to МАЧЕМАКЕК. WAVEMAKER connects some 
pairs of points with straight line segments, as рег your directions. 
When wou connect a sequence of points with lines, you build up a 
zig-zag line 


The stylus works only when it is in proximity of 

the tablet and when uou either press the switch on the stulus barrel 
or push down оп the tip of the stylus. These two actions are 
equivalent. 


You can choose either POINT MONE or STREAM MODE, and uou сам switch 
back and forth at anu time. In POINT MODE, the stulus records one 
point each time you press the stylus switch. In STREAM MODE, the 
stulus records points continuously as long os the stulus switch із 
depressed and the stylus is in motion. 


WAVEMAKER alwaus connects pairs of consecutive points with lines 

unless uou indicate otherwise. When uou want to lift up the stulus and draw 
à line not 

connected to the previous line, you enter LIFT STYLUS first. 


When wou are finished. enter STOP and МӨУЕМАКЕК will begin to create 
waveforms using the data uou entered. 


As the stulus records points, uou should hear audible feedback and 
see messages on the alphanumeric display. Тһе feedback and messages 
stop if you tru to perform an invalid operation. Б 


The numbers that you see on the alphanumeric display count the line 
segments entered so far. The program is currentlu limited to 1200 
line segments. 


HOW ТО ENTER DATA USING ASCII DISK FILES 


You” 1] use disk file input mostlu for making 30 wireframe figures 
that can’t be drawn on the graphics tablet. Іп some cases where uou 
could use the tablet, you might find that ASCII input is easier or 
more precise. 


You put a geometric description of the figure you want to create into 
two ASCII files. The first file, the POINT FILE, contains the 
coordinates of important points in the figure. The second file, the 
LINE FILE, specifies which points are to be connected Би lines. 


Usina disk input mode is like designing a 'connect-the-dots" picture. 


The point file tells where the dots are to be placed. The line file 
tells how to connect them. 


POINT FILE FORMAT 


The point file contains the coordinates of important points іп the 
figure uou want to create, Each line of text in the point file 
(except for comment lines) contains the coordinates of one point. 


In 10 or 20 mode, each line of text specifies ап X-coordinate and a 
Y-coordinate. Іп 3D mode, each line of text specifies an 
X-coordinate, а Y-coordinate,. and а Z-coordinate, Coordinates must 
he separated by ot least one blank, comma, or tab character. 


You can include comments in point files. If a semicolon "s" appears 
in a line of text, the text to the right of the semicolon is treated 
as а comment bu WAVEMAKER,. If о line of text begins with a 
semicolon, the entire line is treated as à comment. 


LINE FILE FORMAT 


The line file specifies which points in the point file are to he 
connected hu line seaments. Each line of text in the line file 
(except for comment lines) specifies one line segment. 


You specifu a line segment bu its two endpoints. and the line is 
drawn from the first endpoint to the second endpoint. All endpoints 
come from the point file, and they are referenced by their position 
in that file, (The first is point 1, the second is point 2, and so 
оп.) For example, if "3, 5" is а line of text in o line file. it 
means that WAYVEMAKER should draw à line from point number 3 in the 
point file to point number 5 in the point file. 


If uou want, чом can specifu that one or both endpoints he omitted 
from а line segment. You might want to omit endpoints sometimes for 
the purpose of eliminating bright spots in а figure at points where 
several lines .ioin. 


To omit an endpoint from а line segment, you include a third number. 
an endpoint flag, on the line of text describing the line segment. 
Valid values for endpoint flags ares 


~ include both endpoints 

- omit ist endpoint, include 2nd 
- omit 2nd endpoint. include ist 
= omit both endpoints 


мору не <> 


If no endpoint flag is used, а value of 0 is presumed. 


Consecutive numbers in a line of text must ре separated Бу at least 
one blank, comma, or tab character. 


You can also include comments in line files. The procedure is the 
same ас for point files. 


WATCH FOR OVERFLOW AND UNDERFLOM 


WAVEMAKER checks point files and line files for suntax errors but 
does not check for overflow or underflow -- that is, for numbers that 
are too large or too small in absolute value. По not use numbers 
outside the permissible range, or you will get unpredictable results. 


Integers in line files must range from ~32768 to 432767 inclusive. 


More-zero real numbers in point files must have ап absolute value 
between 8.7E-78 and 7.2E475 inclusive. 


SUMMARY OF ERROR MESSAGES 


Below is a list of the error messages that WAVEMAKER can return, with 
оп explanation for each message. 


TOO MANY FOINTS | 
Your figure contains more points than WAVEMARER can 
handle. Reduce the number of points. 


SYNTAX ERROR 
The line of text shown contains a symtax error. 


TOO МӨМҮ LINES 
Your figure requires more line segments that WAUEMANER 
сат handle, Reduce the number of line segments. 


INVALID FOINT NUMBER 
The line of text shown contains а point number that is 
negative. zero, or greater than the number of points 
in your point file. 


TNVALTO ЕМОРОТМТ FLAG 
The line of text shown contains an endpoint flag that 
is less than 0 or greater than 3. 


INVALID CHARACTER IN NUMBER 
The line of text shown contains an invalid character 
іп a number, For integers. valid characters are 
digits, "+", and =7 For real numbers, valid 
characters are digits "+", "-", "87, and "Е". 


For other error messages, refer to Data General's "RBOS/DOS Command Line 


Interpreter User's Manual." 


МАКІМО WIREFRAME FIGURES 


This section describes how to construct a 30 wireframe figure on 
Sustem IV once you've made 3 waveforms for this purpose. You will 
need 3 function generators to do this. 


The method is to shrink the raster to а dot, then applu 3 independent 
functions to control the sweep of the scam beam in the X, Y, and 2 
directions. The scan beam traces the entire wireframe figure once 
per video frame. 


Suppose that your waveforms are ПЕМО1 „ЧЕ, ПЕМО2.МЕ, and DEMOS. WE. 
Suppose that uou use FGL, FG2, and ЕӨЗ to build the figure. 


1. Set FBI to DEMOL. UF. 
Set FG2 to ПЕМО2,ЫР, 
Set FGS to DEMOS.WF. 
Set FG1, ЕО2, FOS to .LOW FREQ SEC. 


2, Route FG1 to horizontal. 
Route FG2 to vertical. 
Route РОЗ to depth. 


3. Set .HORIZ FG АМР, „ЧЕКТ FG АМР, „ПЕРТН FG. АМР, 
«АМР 1. .AMP 2, „АМР 3 to 2047. 


4. Set .HEIGHT, .МІПТН to 0. 


5. Get .FREG.1, -FREQ 2, „ЕКЕВ 3 to 1 cucle. 
With one section, the value is approximately 1868. 


6. You will probably need to turn up „INTENS and to 
open the scan converter lens. 


If uou examine а wireframe figure at close range, uou will notice 
that it is made up of many small dots. The dots occur because of the 
digital nature of Sustem IU waveforms. Each waveform is composed of 
1024 discrete sample values, and each sample value produces one dot. 


То make the dots less pronounced, multiplu the function generator 
frequencies bu an integer. For example, if you multiply by Š, then 
the scam beam traces out tne wireframe figure five times each video 
frame. This helps blend dots together, but at the cost of some loss 
of accuracy in tracing the fiure. 

To construct a 2D wireframe figure, you need only 2 waveforms and 2 
function generators. Follow the directions above. ianoring the parts 
obout FOZ ond depth. 


MAKING STREAKS COR EXTRUDERS > 


This section describes how to construct a streak Cor extruder) once 
uou^ve made 2 waveforms for this purpose. The waveforms define the 
зћаре of the streak’s cross-section. You will need 2 function 
generators to set up the figure. 

Making a streak is similar to making а cylinder with straight raster 
lines. The difference is that special waveforms replace the sine and 
cosine waves used to wrap the raster lines around in a circle. 


Suppose that vour waveforms are DEMOL.WF and ПЕМО2 „МЕ, 
Suppose that you use FGI and ЕӨЗ to build the figure. 


1. Set FOL to DEMOL.WF. 
Set FG3 to ПЕМО? „НЕ. 
Set ЕЗ1 and БОХ to .LOW FREQ SEC. 


2, Route ГОТ to depth. 
Route FOS to vertical. 


З. Set „ЧЕКТ FG АМР, „ПЕРТН FG АМР, .АМР 1, .АМР 3 to 2047. 
4. Set .HEIGHT to O. 


5, Set FREQ 1 and .БЕЕП 3 for 1 cucle. 
With one section, the value is approximately 1868. 


8. Set .SEL INTENS CP to 3. 
9, Set .INCLNT and .КОТАТЕ to 2048. 


This rotates the streak 90 degrees on а vertical axis so 
that uou can see its cross-section. 


MAKING 501105 OF REVOLUTION 


This section describes how to construct a solid of revolution once 
uwou’ve made 2 waveforms for this purpose. The waveforms define the 
summetrical outline or "envelope" of the solid. You will need 4 
function generators to set up the figure. 


Making a solid of revolution is similar to making а sphere with 
latitudinal raster lines. Тһе difference is that special waveforms 
replace the sine and cosine waves used to form the semicircular 
envelope of а sphere. 


When uou make your waveforms, use fixed-origin scaling, with the 
origin on the axis of revolution near the middle of the figure. The 
directions helow assume that the axis of revolution is placed 
verticallu on the graphics tablet. 


Suppose that your waveforms are DEMOL.WF and ПЕМО2.ЫР. 
Suppose that uou want to use Еб1„ FG2, FG3. and F64. 


1. Set FG1 to SIN.WF. 
Set РОЗ to SIN.WF. 
Set FGL and ЕВЗ to „НТ FREQ HORZ. 


2. Set ЕО? to ПЕМО).МЕ, 
Set FG4 to ПЕМО2 „МЕ, 
Set FG2 and FG4 to .LOW ЕКЕП SEC. 


3. Route FGI x ҒӨЗ to horizontal. 
Route FG2 x FG3 to depth. 
Route FGA to vertical. 

Route FG2 to intensitu. 


А. Set .HORIZ FG АМР, .VERT FG АМР, .ПЕРТН FG. АМР, 
„INTENS FG АМР, „РОЈ XFG2 АМР, .FG2X3 3X4 АМР. 
«АМР 1, .АМР 2, „АМР 2, .AMP 4 to 2047. 

5. Set «HEIGHT, „WIDTH to 0. 


6. Set FREQ 1 and FREG З for 1 cucle. 
With one section, the value is approximatelu 8288. 


7. Offset .FHASE 3 by 90 degrees. 
The correct value is approximately 260. 


8. Set FREQ 2 and „FREQ 4 for 1 cucle. 
With one section, the value is approximately 1868. 


9. Get .SEL INTENS CF at 4. 


MAKING FIGURES WITH COMMAND FILES 


You сап use command files to make wireframe figures, streaks. and 
solids of revolution. The command files ares 


WIKRE T23. СЕ makes wireframe figure using Ебі, FG2, FG3 
(requires 3 special waveforms for ЗИ, 2 for 20) 


WIREASÓ.CF makes wireframe figure using Еб4, FGS, FGó 
(requires 3 special waveforms for 3D. 2 for 20) 


STREAK. CF makes streak using FGI, РОЗ 
(requires 2 special waveforms ) 


SOLIDREV,.CF makes solid of revolution using FG1, FG2, РОЗ, Еб4 
(requires 2 special waveforms? 


These command files adhere to the convention that each special 
waveform is loaded as «WEM 1 for its respective function generator. 
You can load your waveforms this way if your System IV software is 
Revision 3.10 or later. (Revision 3.10 supports the use of 24 
different waveforms, 4 per function generator.) Else, you will meed 
to change some waveform assignments after uou execute one of these 
command Tiles. 


1.0, 1.0, 
15405277250; 
-1.0, -1.0, 

1.0. -1.0, 

1.0, 1.0, 
-1.0. 1.0, 
1.9, 

1.0. -1.0, 
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SAMPLE POINT FILE FOR MAKING А 3D WIREFRAME CURE 


ІРОІМТ 1 =~ UPPER RIGHT CORNER, TOP FACE 
‚РОТМТ 2 -- UPPER LEFT CORNER. ТОР FACE 
?РОТМТ 3 -- LOWER LEFT CORNER, TOP FACE 
SPOINT 4 -- LOWER RIGHT CORNER, TOF FACE 
ІРОІМТ 5 ~~ UPPER RIGHT CORNER, BOTTOM FACE 
SPOINT 6 == UPPER LEFT CORNER, BOTTOM FACE 
¿POINT 7 == LOWER LEFT CORNER, BOTTOM FACE 
sPDTMT 8 -- LOWER RIGHT CORNER, BOTTOM FACE 


T es 
5 


2573 


SAMPLE LINE FILE FOR MAKING А 30 WIREFRAME CURE 


ТОР FACE LINES (THESE FORM А SQUARE?) 


«BOTTOM FACE LINES (THESE FORM А SQUARE?) 


tLINES CONNECTING ТОР 5 BOTTOM FACES 
: (THESE LINES ARE FARALLEL У 


ИТКЕЕКАМЕ FIGURES 


This section describes the setup for making a 30 wireframe figure 
from a section of raster. You will need 3 function generators and 3 
waveforms to do this. 


Suppose that your waveforms are named DEMOi1.WF, DEMO2.WF. and 
ПЕМОЗ.МЕ arid that vou decide to use F61. FG2.-and FG3 to make the 
figure. 


Use DEMOL.WF for FGL., ПГЕМО2,ЫР for FG2, and ПЕМОЗ.МЕ for FG3. Route 
Ебі to horizontal. FG2 to vertical. and FG3 to depth. Df course. won 
can interchange the waveform assignments and/or routes of function 
generators if uou want. This will have the effect of rotatina the 
wireframe figure into different axis positions. 


Take the raster to а dot bu setting .HEIGHT опа «WIDTH at 0. Set un 
the function generators to reproduce one cucle of their respective 
waveforms, The function generator frequencies should be equal. ALL 
amplitudes should be full. Phases should Бе 0. 


If uour Sustem IU software is revision 3.10, uou can use the command 
file WIRE123.CF to set up the wireframe figure described above. A 
similar command file, WIRE4SS.CF. performs the same function usiru 
FG4, FGS, and FG6. The command files expect each waveform to be 
loaded аз ¿MEM 1 for its respective function aenerator. The commands 
in WIRE123.CF are listed below. 


.SELECT МОРЕ 51 

„БЕТ DEFAULT 81 ALL 

„ЗЕТ VALUE S1 .HORIZ FG АМР „ЧЕКТ FG АМР .ПЕРТН ЕО АМР 2047 
„ЗЕТ VALUE 51 „АМР 1 „АМР_2 ¿AMP 3 2047 
„ЗЕТ VALUE 51 .FREG 1 «FREQ 2 „FREQ 3 1868 
„ЗЕТ FG 1 .LOW FREQ SEC „ЏЕМ 1 

„ЗЕТ FG 2 .LOW FREQ SEC „МЕМ 1 

„ЗЕТ FG. 3 «LOW FREQ. SEC „МЕМ 1 
.SEL.HORIZ.FG .FG 1 

„ВЕТ VERT: FG FG 2 

.SEL DEPTH FG .FG 3 

.SET VALUE 51 .WIDTH .HEIGHT 0 


А close examination of the finished wireframe figure will reveal that 
it is composed of tiru dots. one dot for each sample value in а 
waveform. 
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BLANKING, CF 


CHARACTER .CF 


CYLINUERL.CF 


CYLINIER2.CF 


FG1.CF 
F612.CF 
F6123.CF 
F61234.CF 
F612345.CF 
5123454 „СЕ 
FG2. СЕ 
FG3.CF 
204. СЕ 
Роа. СЕ 
FG6.CF 


GEOMETRY .CF 


SPHERE1.CF 


SPHERE2.CF 


STARFIELI1.CF 


CATALOG OF SYSTEM IV COMMAND FILES 


July 21, 1984 


Contains а list of blanking parameters. Useful when 
üctivating/deactivating parameters and moving parameters. 
Examples  .IEACT, РАКАМ (51-53 X BLANKING. CF r > 


Contains а list of commonly used choracter animation 
parameters, Useful when activating parameters. 
Examples .ӨСТ РАКАМ (51-83 X ZCHARACTER. СЕХ > 


Makes 51 into а cylinder with straight raster lines in 
animate mode. If there's more than 1 section, adjust FGL 
and FG3 frequencies. 

Examples  zCYLINDERI.CF- 


Makes бі into а cylinder with circular raster lines in 
animate mode. If there's more than 1 section, adjust Е61 


and FG3 frequencies. 
Examples  zZCYLINDER2.CF- 


The FG command files contain lists of function generator 
parameters. For example, FG123.CF contains all the function 
generator parameters for function generators 1, 2, and 3. 
Useful when activating/deactivating parameters and moving 
parameters. (Notes these command files don't contain any 
routing parameters or overall route amplitudes. По the 
routes separately. ) 
Examples .М0УЕ PARAM 51 <Ғ0123.СҒ> 1 52 <FG123.CF> 1 
(moves 51 function generator 1,2,3 parameters in 
keyframe 1 to same 52 parameters in keyframe 1) 


Contains a list of geometric parameters. Useful when 
activating/deactivating parameters and moving parameters. 
Examples „АСТ PARAM (51-53 X GEOMETRY. CF) 


Makes S1 into а sphere with latitudinal raster lines in 
animate mode. If there's more than 1 section, adjust FG2 
and FG4 frequencies. 

Examples <ӨРНЕКЕ1.СЕ> 


Makes 51 into а sphere with longitudinal raster lines in 
animate mode. If there's more than 1 section, adjust ЕС 
and РОЗ frequencies. 

Examples  ZSFHERE2.CF- 


Makes 51 into а starfield in animate mode. Must 1000 
NOISE.UF ав ЫЕ4, То vary the density of the stars, adjust 
FOL and FG2 frequencies. IF there’s more than 1 section, 
ad just FG3 frequency. 

Examples  zSTARFIELIM.CF- 


4 

TORUS1.CF Makes 51 into а torus with small circular raster lines in 
animate mode. If there's more than 1 section, adjust FGI 
and FG3 frequencies. 
Examples «Т0КО51.СЕ» 

TORUS2.CF Makes 51 into а torus with large circular raster lines in 


animate mode. If there's more than 1 section, adjust FG2 
and FG4 frequencies. 
«amples  zTOÜRUS2.CF- 
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The following command files use waveforms made with the graphics tablets 


SOLIDREY „СЕ Makes бі into a solid of revolution in animate mode, using 
the envelope formed buy two custom waveforms. The waveforms 
should be loaded into FG2, WF1 and FG4, НЕТ. If there's more 
than 1 section, adjust FG2 and FG4 frequencies. 

Examples  zS0üLIDREV.CF. 


STREAK „СЕ Makes 51 into а streak (Cor extruder? in animate mode, with à 
cross-section formed by two custom waveforms. Тһе waveforms 
should be loaded into FG1, WF1 and FG3, МЕТ. If there's more 
than 1 section, adjust Ебі and FG3 frequencies. 

Examples «5ТКЕАК.СЕ 


VIEWMF.CF Allows you to view the actual shape of а waveform function in 
animate mode. Use 1 section and load tne waveform as WF1, 
Examples УЇЕМЫР.СЕФ 


WIRE123.CF Makes 51 into а 30 wirefrome figure formed by three custom 
waveforms. Uses F61, FG2, and ЕӨЗ. The waveforms should he 
loaded into FGi, МЕЈ and FG2, WF1 and FG3, МЕ. ТР there's 
more than 1 section, adjust FGL, FG2, FG3 frequencies. 
Examples <WIRE1L23.CF> 


ИТКЕ 456 „СЕ Makes 51 into а 30 wireframe figure formed Бу three custom 
waveforms. Uses FG4, FGS, and Ғб6. The waveforms should he 
loaded into FG4, ШРІ and FGS, МЕЈ and Ғб6, ЧЕ. If there's 
more than і section, adjust FG4, FGS, F66 frequencies. 
Examples <WIRE456.CF> 
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